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u * © e a 

1. 2«»SSM*TJbot : 

m-x b* h -:Tfc£ttS*#*:iI»L,fcS*-o 4 > y «f 
/v-C!S*S|-*yx*R;£$vk-e#$. c: ctjBB»-d 4 * y 

* v /< -usages- o 4 •> iW^ftflaitif l 

2 . © n 4 > y i? y *< Foso^ ->y^y/<--Cti, id 
#*B 1 tcfc*©r«ttattm#. 

3 . © n * > y «; v *< - *< j«db^ if If 
JR* 1 £K»©-ffittatttfv#. 

m-xfc^-T-i&^teiatfui&tai,*: Poto 4 -> y * ? 

»-x fcT h-rja^ttfi&tfKliittLA: Jobd i/yi? » 

5 . 8&ffi®8-&tf SB-n 4 > V V v /<-^^C«ia« ( n 4 y 

y-x, -x, - x» - x . - x. - x ♦>. -?ft *> , ::t»x„ 

X,,X.,X„X, &tfX. *<««©20©7 4 / St.* 9/a*#;6**jg 

6 . SE8-^->y;vK-*(iai ( b) tlit? 3;KK?) 

* W L * * L T Jfo «2 51 - d * y y y „ /< - #0 ] («) C*tT^ 
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7, 8i)K#-Xb^-rte&1Stt#a<bML-2y*:r*-- J *y 

a. ffl£$-xb* b-r*S£tt«#A<b fcd3 * y *i 

K»©r<sftS*t4ffi<*. 

10. j»Kx b* -*fc£tt/a#©4>* < £ b Mfc4 J. ; 

^ny V y-c&s, WsJt^a l Klfi»©^litt»t*ift<*. 

m-x t- f.-7-cfc^3j6g*$-:t t* f-r^^f±*^«ca^L 

A: 3* - o 4 y y y y x - * # A, T jft 4 §1 z. * y * ft * fl* 0 U: 

12. o 4 y y y y PosXtt Judd 4 •> y 5/ v A— T 
ft*, iff ^JRJltcK«©^ife. 

13. — *«o^ fyj/yA- *t fojo^ i/y-; 9 /<- T ft 9 , * 
LTjfi*fflD-f i/yi/' ? ;<-^ iono-f y y v v n ~ t ft 4 , {I # 

M. «9K»-i» 4 y y s> -/ '*-&CP i9K» = o 4 y y y* y 



#tcMfcrS(o4yy-X, - X . - X, - X, - X, - X •> „ t 

RtfX* tt#ffl©20©7 4 / ^LThtt 
4>U < £ 3 ©HttT ft 5 . W^^llKlgga©^*. 

is. fiiiseogi-* ^ />* ? s t m— ^ v/< ©$£©»«£ 4 

h SfftfEllKEft©;*^ 

16. v -9 v** 9 lit Z 
©»-* y/<^s*^iR-r 6*-©tBKi©^-c-f y t*-cif ■>* Iff 

17. -fiB^attfit«i*»ar * fc2f{>©^js6T*) , r : 

^-xb-f--7-t|S^BJ«|ft»-xt'h-7'te^t4^^K:a»U 

y y 'n' — "$^ > A/"C^l-ft^ — ^ v 9 S^&fl^*) ; 
»-xb-h~rtctt^sj|S«m-xtf 

7ffiH2S-o-< v^'-tt^tsm-o -f y y ^ v A - « f S 

sutea-ow i/^«>'v^-«*:iPmsB-xb-h-r^^Sia^i© 

iflKS-D-f yy^v^'-ifflKW-xb-h - i © 

ra©ts^« ©Br lx. srifh-r^diiia^KiieLfcsi-x 



Jg/a* L. * 5 C i ; 

18. X b* h-rfe^ttfig^©4>« < t Pab' T*i , M 

5Rifll7KEW©^&. 

fifc#<fc©ra©lffi&©*S£;fr<y-X/l,:7 ^ K«^T*<&. »3R«17«:K 
«©^ffi. 

20. IS£ Lfc»~&o-i&- x e h-re-&tt«»«i©8e©^»rL 
fcSB-acf 31- a -f •> y y^ A-A>&*H:r *a»£HK#^,a 

6ff?}t^[7icKK©^ffi. 

21. x e t — ^tt£&jft#j^&on 4 y y-;; 7'*-©ttffe % b 

22. iK^rtt^ttflt^RtfDOy^v^-td^TJft** 
»J -<r* K*x y 3 - Ff « Jit v * * U* *■ K**^Ttf^*ll««. 

23. E D 4 > y y v - *<Jiin X Poa o 4 •> y y' y - -J ft 

»3R^22^ie»©ts/a«9. 

24. o 4 *> y y v/f-. ffi^tc v.c, R^Rt^afl © b y >» k> 
4 y**A,Tf*5xb- h-r^^ttfiji^^xya- Krs# v *y 
y rf- ^ K . 

25. «B©xy3-K*#i*xb' h - rtt^ttfa^^ Pib' -Cft 




mm* 

*»9H*-««&Bf3-tfC<** ftb©x tf r - 7*££l±Afc# £ 
^^a-I»*)?«ti;iO-ca*xf »• - 7* ^ tt J& # * * *> 

*-ffi4*mifittt&tfx f **>©;*». * 

3SE©ff* 

i Solder, (1989) Che*, limol . 41 t 179K fl #J IS IS * S « * <> 

CGi I i I and (198B) Proc. Natl. Acad, Sci. US* &5_ s 7719 J 

Lamevecchla £ Sche i d egaer CI 987) Eur. J. Innnol. H : 105 ; 
Stearic Bayan<1986) l »unol. Today i : 241 ; Bert £ (1991) 
Prec. Natl. Acad. Set. US* 33:4732) . fcfl! ffl £ L, T H 
*nrc»«fc©tt*>*»j*n. rfl£fll<i:U-r:=ffi#a&tt*©MB 
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©a 3 Hani. + *»«&c;aK:fci„T*n**sfc 

(Hllatela£CnaHo, (1984) ImbuqI. Today r 299) * t, 

I- <fc 9 , Xtt — a® Pab' ©fcy^-coi;* 

Ksift^ii^a^tcpcab' )tico*am$n. tt-j-ewss 

5 a* (Parhaa(U83) J. lanunol. Hl_ : 2895) . J£c* Pab' 
tt£^tCWLTS9t>afU^*W1-6fc», Pab' WfilXflr?* K8 

XR,y 4 KSfcfett. Pab' ©-#*{&#© Pab' fiHfc T * ffi H 
gfe Jt-fr L*> «Bl i-an«SDo«ffltc J: >k - 

T If 4 Cl itSlSKt l»4 (Branaaa & * (198S) Science 229 
: 81) . L**LttA<6. :<SS#CJ:,X3i(), o = «#© 
F(«b' ).W50«JU±©iR$Ti«* ns C <t tt» -,fcK*H(Cl«neU 

(1987) j. LaasaaU lia. i 2367) . 

*fc^tt^fi^»tttttt©£ffi©fc©©fftt©;fraTfe -»T t 
l ) W*tfitfc^B5iu: «* -,TP(ab' ),Sicf/xtt*(Ojfcon;f 



© o •< > y v (Undachula h ( 1 988) Sc > once 240 : 1759* 

flan ia t ii £ Abel U989)Natp_re 3Ji_:24££B3© 

p -f ^>*>' v >«-ti*«j20~40« «©«£©# £©7 5 / SE^T* 

»), o > y*<— /fitciTfiioaiessKia^aj-frs. >> 

SH -**0^«©fc»t:ai*ffiI»3M^TV» 4. Poa fttfJun * V 

9ltt)Z.&!Sl? Z(0' Shaafc. CI 989) Sc 1 ence li5_: 646). 

UKt S tC - ffi^HflPCab' )»JB«*Wfi-«* U»*.£ o JCKMUT 

^ v /x--4^t, m- Pab' Xa-tOflhCXb' h-T-tt^Uffi 
ft^O^v^-HtSU Pab' Xtt-t ©f&©X tT 

vi* yy ^^A'-^^t'ln^ y/^iii^jjgjasafcitf 

•fe^Tx o 4 & W v *i — © — # i* PoiO 4 •> y/f- X ian 
o^/y^vK-t**. *5&9i©-J!&f*£*^T. - ^ ® D 4 > 



x, - x, -x, - x, - x*). oSi-fttfUrMi/yi;,^- 

zgt *-mftntitKtoit&mL, ::tx„x,,x,.x,,x, a 
tfc. Pab- < t fc-©x b- ^"-rls^ ttja^^s- r* 

*56^ti*/c. -««aftta**»iai-*fc«>©^ffi*««L. 
tti«»iD^>>y^-4t^t') . *v^-r*©3l-ia-^ y 
□J«Sct-6^#©( >e fcWWi$-tt*. y^j?*©» 

ttw^yb-ha-p, x«Pi7;©^y/<^K«»y«r5m-©iBe© 

y — x i - x i - x » — x 4 — x • — x § ) • [ c c *c % x i , x i . 
X..X..X, ae/x, © * *t^r tutmm ©20T 3 y sr© -3 5 © 

Pos H< ttJun Sf y ^ » /<— » Xtt*©fili©SHH©o-f >y 
* v y/<*W*ldffi:r*. ^»W©«»**«ifc:i»^ 
P(ab' - y ~»xo -ft«ti:fii*»nttRt«t««l$#:«lft 

x * n t* o ^ i/y^^^-^»*r«fe 

k&*© WW) u-c-^© p-b' *<<fc^tt^ 




Ve^Ci5) LT^4P(«b' ),-li»Jllltt*tfcf^(, 
T«tt-». Pab' \>Xt\ © x f h - r t> -f •> y >' v /<- 

tttz v. ca, atftt«!©lll!®ky;KM^ftt*j:th 

£. *>< T * * . 

jar *a>ato*ia*s-r *. 

01. j un ( a ) &tfp OS ( b ) o -r > y 5; v — ©aew. * 9m 

y I- O y K : C2 fief X * y xc M 2 [UJ © * 7* 7 4 ^y^^to***". 

02. Bt-Tac -J«n(A) &. Bt - CO 3 - Foa <Z> 5fe S CD fc » © ? 

i» T £0 g5 It : B. Ei-H I ; P, tip I ; F , Bind H:5. Soli ; 
X. Xba I ; * I, TIB, Xho I . 

-lac -Jun &tf|ft-CD3-Poa ©SDS PACB#tfr. * V *< 9 St * 

12.sk©* •; 7 * «j fr-r s k y^^»DfL, * ^ v ^-yyv- 

u - y 1 . 2, 3 ««SmCD3 -Pos , 
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5. 6 K#m7Z&ftOb tTftt&S-fcfcft-Tac -Jun T**. U 
- > 7 . 8. 9 It tt - CD 3 -Poa . *LTU-^iO, 11, 12** #3 
Tt&ftT Tffcfcfe $ -ttfcift-Tac -Jun . PI. «. v - * — « : * * * 'J 
? --tf b „ 94kd : <7 >lflLfftT y . 671td « * *< A> -f \ V . 43kd 1 

*;u^.s. v ^rxt K5-tf, 30kd t Xh 'i/^y-f ykf* 

20kd ;*LT'J'/f-l, 14kd-5**. ft Iff tf:P(ab ' 
P(ab' - & y /%*-), } LC % «« ; * tXFd, Pd- V 9 /* — . 

134. PPLC6C «fc £ BAKEBBOND ABx * A 5"?Ofil - Tac - ins Rtf 
Jft — CD 3 — Pos fcWttlS h * VA<7* 0 h f*Oteffl«r»&ift©«-a. 
( A) CN-B # >tS0*CD43Ktc:<fc 0 ffiftt5-BrfciaO280n« TO^ V />* j? K 
©ft«rti7^-;i/. ^©K*8HLfc*y/>f*ff ( B # T ) U 

(D) Ell SA C«fc»jS5£l,fc-70AIgC BttHif. 4Mo. 
t* > -<^^*>>^-tf-3y^*y-h^^^|jt-^^XIgG T * 
o-*|»i{|iK:i»)a&tfcfe«St. (C) 7a-*W h A MJ - 
4T*07v-b^ Og^KO^ X ©IftCO 3 ( O ) & « - 

Tac(«) fStt. 

ffifttl. ICO: J (O) . 25: 1 (O) &^10 : 1 (■) © It T CD X 
S5^!I<Z)«li*«»«fti>f (04A) . AVtHft 

<DXffi^»ttP(ab' - i? -y /v- u - > I v aTtfiflOtt- 
tjc -Joo ; 1/-V3 : 4««©2->A'*7 , x*-*,-p3:/'CJ:0a 
TCUfcft© -Tac -Juo J l/-X<, 2 »ft CD 2 — > A* is ~f h J f 



;i/T 5 y-ClSL, fc»©UtCD 3 - Fos „ iLTU-^S . H-* ? 
H««^« CXiSef Ufctt^K -Tac -Jun Xtft-CD3 -Pes . 

iTO^^'^S^^VA/*, ti-yr/vsos A'^r-ttSllt 

* BDl tc . mm * n>yt ru^rD^tifc * k:20««o a - Kt 

IfceSli : F<ab' )t. P («b - S? v /< -> a I Pab' , 
Pab' fy/N'-|<lTlC, Btfl. 

07. -f h o 7 L ^ H t£F (ab- *v 

-f y fc* V a-C#fifc«t L»fcffi-Tac ~J»n xgt-CD3-Poa 
9AKBRB0RD ABx Av^UlaS* * iW C 10«H <Z) HES A 9 V r -pB5.2 tC 

jtltzaHfUfc. a 7A£tt#t>fc* y *<*««) so«©*lE it- 
A ») ra& ( A ) 280n- -C OlftiRr a 7 (B)?o 

-^■< V> I- 'J - cior Lfca*ffli*K*7i^fl>(Jt- 
CO 3 ( O ) &1/ m -Tac (■) fStt. 

08. (A) (B) a5c*(*T"Cilttt**fc® 7 

s tr- 9 ®# osds PACE^-ef . u — y l . ab* *^i«flf)i#; 

v-y5> a^iv. ifyr 1 ) y^^fciOtcSiJ'nStcXSiTlv*^* 

i 3 liTft 4, R»tS : Ffab' ) .. F<ab - ^ v ^ -) ■ i IC, ISIS 5 

* O TPd, Pd - 5? y /* — . 

09. >fyb'foTJgfiSlL/5-fli»»ttK-Tac -Jun xtt- 

CD3 -po, tLtctovxtmummK.. 25 : 1 <o) &tf 



r p a b ' - 5? 9 '< - J « . O -f •> y ^ v a' - C Stt U t ^ 4 Pab ' 

rp<ab' -i;,A'-),j «*^ei»Ttt. »-it^ri:wt 

Pab' , &CFJ»"x tr K-^tCfl-rStt^ttHtt**^ JXOO^ 
■yy^vA--ca«Ltl>«SZ Fab' * t^TJft* ^»*iS3S 

ilte^Kcfc'jasSrtttcx ya - K$*ti l Xli»ll©#V -<T*- K 
J: 9 « * * y /v* ^ ST * t -6 ( Bi *. M . Tha lnaono«lobgl in Gene 
Superfa»j|y t A. P. HI I Man i A . I. Barclay, lamanoal obulia 

T. Konjo, F.W. All iTJ. Rabbitta IS C198B) Acadeaic 
Presa : San Oloio.CA. H36I - 387 *&m®Zt; $\mt*Z± 

■c*^w#tcifiAn*) . ei* «r. msr^fcit'Cfitti^, xt- 

9-5*. U*kfc*<£> X* h-7-»^f4*^tt, w»w«w«x 




h w it m * & a ft © + # * * a « * £ v # *c » * . 

o-f g/ y £ y />' - 

lt«iftCD J t-J--7*<WSafn-C:V>* Uandachuls£ (1788) 5cienca 
2JJL: 1759) . » 4 *V*J v><-tt3«»T, E H K 6 ffl 0 T 5 / 

^8cD(SiltS«3nTH-i (flan U lis £ Abel (1989) Naturo 

flrf-tfGCM, C/B8P . C-/ 0> iffc*£/fc«j (PoaK C- 

<*0jg&0&Da £ 41. £> PI 4f ff) DKA - ft 6 ft * y /< 

I^^S^tiCi^ti, tlTPos £Jeo i Ev^c *n * oz.* 

(fctiziA'-es, poi 0 * fiiitoottii t <sr ca «> 

t^ttlr* (Cents (1989) Selecce 243 ; 1695 t Wattibappn h 

(1988) Cell 55:907 ; Cone a h (1989) Eeae3 Dev. _3_:173). fiE 

T.Fes a 4 > V is ? ttJua ifl5feftt:Zi{|iT;& x 
EbttJon dOV'^?/V - «t Poa O -f •> y v />' — «fc O !8J 0 ~* U y 
7 AlUBT 0 fft Wfc ffl E flf fflC * * «>' Sheets flW ; Schae.sfiu 
h (1991) Wac)eU Acld« Res, H : 739). 

Pes & Jon © a -f *s y 'J ~s /< — t!I3fl£#/*"CfiSl££ , J#t"^7*?' K 
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•> y y 7 (BOV-X. - X, 

-x, - x* - x, - x. ) n ± 

Z Z T" X tt(i&<Z)$(m ©207 5 J ft? ( Proteins. Strocterea and 
Molecular Principles * <l 984) Cra I <h ton (IB) ».H. Preeaeo and 
Co.peny, Hen York; SI ffl T * Z £ T * 9I W # K AH * ) "C * ■» 
ZJ;lr>*<. mi>fr*L < ttWH<r--.iJ v * XJB/3lfiS7J«*r♦r*7 
3 >> ftU flULtfT * - y . »; y , 7^/<7<ya, j/** 3 y» 

6 Cf \J ¥ y ~C t> *) * (Rlcnardaon iPlchardaoa, (1988) Science 
14JL t 1648) . *LTntt3Wl?ft,t«tl^, L L A< & A 
EttlC tt 4 X»t 5 T* & • £ 02O0*SJ07 3 7 K tt ^ 1 •> y* 7* 
a 'J y . V y , T * - y * fc A S> y % / h 'J- 7* r 

7 r y * 7*-/t'7 7-^> 4VB4^'/, o^y, /< 'J y ^ 7 
5 ~ y * t'jy. xi/tiy, i/ x -f . ^iv^y, 7^/^4f 

+ uyy^ 7 * '< 5 * y tiLfoXftf 9 \ y h . 

*&m<o* 4 •> & v - tt « ^ ft a ft tt * * 1* * . D^yy 

W< tf PBSt- l fctfT li* ^*<Poa n -f * y i> v 3M<Z>«© 

o-f ■/ y s; v a - , W*.tf(BSrs*> Jun D^y; 



-r, rpoa o^>y-; 7 ^-j«gi ( b ) c^rfiewesswt: 

Ste* * r 3 / HK*J£ L,T£*t 4. r Juo a-i^y^yX-j 
ttEM (b) tr*re^c3SHfi?jt:afat-* t 3 j Hfleyili LTt 
^I8#li, *&Vl<D u 4 y i> y - ® i ictfT b& 
tit. W^-tf BlSt * ft*? ^> L, < «5feJ3ftJEw. 

aatt^'/yy&tf/xttcxx-f y*#^TfiS**saT3/acD^+ 

Jan atfPos ? y 9 0 d 4 * y /*-HJftttiflft* ^ yx 

t60^y/^», Wrf-tf - !35^3B|tttrt«tcD 2 ^0 P»b' e!:t>-*<b 
totJft^-J, 2 O 0 >' 9 /*- *« 7* f- 

*»^0 rxferh-r^^tt^^j ttt, uy/arnaM 
ilte?i:J:^S95i;jy3-K$n, fl.offij&0 x t* j. - 7* tc H 

LT^»w*ni^aiott«wr*-xw:?ati0*')^r^Kcj:>) 

^Q^tiThe |»un 9t >ob fl |l B Cene Seger faetly, A. P. Hllllaea 
iA.B. Barclay. ^ » l£ K « $ n X t> 6 . 4 1* J ? ° f >J y il fc ^. 



x 7*>a yfctf 3 * - S ^ W « il ^ . ttTKR^ttRO^/ / 

jgJfifc:«fclo T7??5Et * CI i*<*C ft i ^HlCttWA.WFv^ 
Fab ao r F(ab),. & tC - ^ffl *< * * n « (fff^tf. Bustoafc. 
Proc. Nat. Acad. Set. U.S.A. 85. : 5879 — 5883(1988) i&C^Bird % 
StLlff»ce t 2A2_: 423 - 426(1988) . Z *t ^ ti ?| ffl T * C i "C * ® 
$S8£t&A*.«) . ( — & #J tj: , Kood^> Mimolosy jBeajaela. 
H.7.m2R ( 1989) &Cf BunkaplJler iHoed, Matere . 323 t 1S- 

16 (1986) t&mazt 1 z*.i,tti\mT&z £?*&mmiz&\ 

4x«). x tr H-y$S^14«l^0*0«j0f«tcitT-<HattiHU'-fe 
7*^ -&cf cd 4 9 y '* ^ Bi^iE *l> cattnac ^ yx^fjtox 

se^*) r> z z iiu < *a t>nr ^ «t^r> i?rg&tf it 

fe V SttfliA&tf&fftt* iTftHJftDiri K^tt»*«b r «B, 
UA>Utf«L<tt^^fK8-«BJ;r)s &»0 C {« X ¥»T 

m«-r « 0 tewffl-c * *. a^&cf ^ttS0yt**>0flH« K^aofjii 

taffitt»# < 04S». WpL 7 > 'J * y J47- + - a . 

1/ 9 y 9 ZiUAfTU ( r Catalogue of Cell Lines and 
HybridDBasj SB 5 J® ( 1 985) Rockv 1 1 1 a, flarylend. U.S.A. ; Z ti \t 

4 J* / faf) y«0 zti^03X»BJSBitznaA.X. r|5«fttcra 



— 5 — 




w>u* , aitxm^Be^i; *j . s / «©»&, 

raw jtm, &r/xfc#c a T-&«it 

zn&*zztM-e&. ^ ? * v \ Xt \ XKttR© << i» J ? 
D^'jyiStt (WAtfte^ffitt) a. < ©it 

*(£*©&»« «;U*fi3tt**5*W3!»it»»38 

C C i 1 1 nan fcS.Uh, Gene 8 : 81 - 97 (1 979) & V Robar ts, S. h 
Motors 328 : 731 - 734 (1987) £ £ fig © Z «>: j ft tc 31 ffl r S C £ T 
*«8l8»U:iaAft*> tCi^T^RC^^atVfi^i^Tft*. * 

tt ft Mkj a 4 ^ ✓ yitfc^tcfcOi^-r-Sft 

4 (-ftWtitt. Co <!: Queen (1991) Majors . 351 i 501 £ 0 R © 2. 

i: ; wfttt3imi**c£T*9ite»K*aAft*) ♦ 

DKA KflXtt* / if a -*^K#ffi^ cb^ 4 Z t &t & . ZtlU& 
0 » L < tt?llt«:tt*flfflft:aAn«VO 90 /07861 St Zf 
#SttiflH07/3l0.2S2 * ^ 13 Ct 5 ftT n * . 

Fab' -JeoUuo n-f ^y^yK-Ot Pab' ) & CJf Pab ' - 
Pos(Fo« O 4 ■> y £/ v y\' - £ £ f Pab' ) V * « tt . 4 y tf iff 

c«Mt!3 a. ;:©w yfc' r om£*i«tt = fai#8fem#©** 
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* © ffi © x fcf r - 7" IS Jfc # * Jun X Poa DOVS>»/<-l!i 
4 yf V DiS^f Mil. #E© Pab' -Poa Xtt Pab' -J«n * 

~-{a©*t r '*Jitffttf«*^*i&«iroT*fO. «-»f*fc*ft&u:*B 
Mttaw >y^v/<-*#fcrt*fcxfc:^ria6«is#et*a£* 

ttf&*K BIS* Fos 13 << > v *J y £ > TtoS&fit&CD 3 KWt * 
©attH148&{aL£#A,T;ft* Pab' rt - EI fc' ttfls >) J: tf ft « * < * 

-tf & d ft £ tt Juo a 4 ^y^vA-Ht'«*«I^ r - 7" 
^ftliStf ©l>*?ft*>> «i« ffia©«*J*H6&KWr *»£ttfBl4:* 
tt« P*b' -Jun tf^fcffl^**;: 
Fab7 ? ^> y h (t^BB ( EacbertcH a coll ) <D T M t"< "V 

ft* sjfctt 6*0 s B«K«45jgI|i:t«. 

KE?9ttttia?S±tc^ dXfct^ yb*hD»|RJfi«i?V^T»a*ft-5 

< tt at/*© to© * y/v^1t©WBr&cf-e©»©tt 

S3©t^ft^tr«i; *) . fflJWcSard •> -<7*^ 



s^bi*mia<*©^^ft^-c&«. jits©^?*x»^'<rK:Mffi«<, 

a^r--br<>t,<ttfk^i«3iK:*-5fif2tc«fc- 3 TS!J«*ft-5*. 
*-*pJifitia»©-^©«*«^©fc»K:^»fs*^ *fte,Kffl^ 

rs^tt-Ctttf^. *ft^«:: (1) kKo+>*7iyCJ;*)9I 
BtSft^iAan -Cly K*#^Tfi!^*if ISs Rtf (2) 3 tc 

ffltc* ») 9J»r $ ft -5 * ^ ^ a- 7 < Ktt^ittt-Cfc*. 

-flftKi. &tf TK©8a*©U»DNA «lffc*»Mt*0F?tm 

^«Rcfflv^ftTt>4^^«^»]©4 ) ©-C*»). 
filfflSftT^-S. ffl1il«{lr* ^ o-i y V. DRA RtfflNA HI 

f*31© » (CfflV^fc . DNA DNA * »J * $ - 4f . 0) 

®x y ^ ur-*#* sjsr*-«w«w«ais«:wa#©«: 

»tCC£oTff^fc. Zft£© ittiitiLtf * ©ffe© liifi tt-JfiKSaobrook 
^ BojeciLlAI Clonlat -A Laboratory Manual , Cold Spring Harbor 
Laboratory. Cold Spring Harbor. New York, 1989 IC t£ -» T It -a & • 
COW^^^^^TffeO-JSWtt^K^W^^ftTU^*. *©*© 
^IGttSgi»tC^»-Z?«.*i:<*L;«i»ft. tL,TH*f»fflIOte» 

9Jia*tC*§Aft4. 
^3© -QB^»tim***3fe?l^ffi«*^^©«r«K51li«* «tt 

**) j:«D®«sft-i5. astt w /.ee?3©iitt^^?Eat>-'«w 

«»n=mia85l026S5. 8, 85305504.2; 84 302368. 0 & If 85 1 1 53 il - 4 # . 



£r/KlPCT aHBCB85/00392 & f/DS86/02269 f$#S<5:i } ± 

T?imr s c «b-c*?3»»^iaAft« ) . 

ONI m»«t«:^s^tc«:. X8<c-<MbLT^*Xti#*©7*o 

<b© oTfis^^^ ^ -*©Attro^-^ -zhnbb -i. 

iaS«T&±©«*»Kfflii^^:«». ■e©fS£«5»^^**-KS?fl©?aJU' 

JbUL-fciDs «i ©una E?fli> *OE5«*«^3 x h d-^/E 
St:) . S±©*-C»!9* ftSTfc* -5 . dft^©»a-<^ ^ -a: 

ftsi>!i<:«xey-Ain. xttm±©»a*DNA ©laiifiBiu 
Tffl^*«j©*tctta3^jfis t k %m-< ? *~ ttSIR-*' 

TBse»£ftfccft*©iai&©fcm*^fi8£'f*fc«»i££t,--e* 

& i £T*8»SKttAft*#E4**»4,704.362 ^ 

-(Bfc, mill fi?i]©:?o 

y ^©/-*!>K:0ifttttIfia^f«JfflT?# ^»ffl*<*»W©DNA © 

ae^flo^n-^y^Ki -o r & »?&±©--3*c*> * . flj 

*#£©*lifflttKt*HDl01 , OH- 1 RtfHH- li^Jjl 

a. 

tf 3L7-»;UA (taeHIua s»tHI»)> & * © to © « ^ 

tDB. Ml tf -»;u^£ ^ z MaUoneHa) . -fe ? f 7 (Serfatla) & 
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*-,0|*if3*r-*7*o*-*-#. Mr^?y ( trp) T 
u 1- 9 - Jk> «-f — ? ? ? -7 - r a * - ? - Jh X & ? 7 - ^ 

^I P7^ >?. ( Saecharoavcoa) ttfefffltt1g±?» »> . ^2©ft«3 

^a-^sw, nets** (ntKM***r*a3-<**-*w 

LT^i. AS W * 7* o * - 9 - K « 3 - * * * 9* 'J * ? - F * * 

-*&rjf*<Dfo©tftaw*a<**ft*. & a ttfi* & r d * - * - 

YBp7£<?i] m "C S 5 ( Stinchcoab & , Maiura . 282 : 39 (1 979) £ *HB 
, Z<Df 7 * * Kit, t- 'J :Tl-:77 telfcTCWfc 

K ©53 iBtCl'Jfl! T ft ? ft (Wlnnackar f Proa Cane* to CImbjJ 
VCH Publisher*. H.Y., N.Y.<l987)*#H©C£;3lftr*C£-C 




t#f§¥7-501698 (7) 
*Hte*tc*flAft*> • k«f# wi&rfxni&ictttf * k . 

i^T* y * * h 4 Ay ^ e» r 'J :/*#iB'BItfe*&£< 

cho ttl&ff. fI*a>cos tanffi. BelafO&K 5 X o - s fig 19 * V # 
t«H5i<, L^LJ&Stelft* ftfc BfflSSXtt^ 4 * y r*--*j&<# 

«5l|s 91itf)lSg^, 7a*-f- s xy/>y*- (Quae*. C & 
leaanol.Bev. 8J: 49 -68(1986) ; i-PttA 

^ n y 'J yjt(£^* f / # o $ * ;i/3i . SV40, 7?^0^X, 

<!: ic J: o T 35 «» * c. £ T & * . xy/^ytf-ttrn^-^-Kj; 

AxXAyf-^|i|ffl$H4. i«Sllfl1*53&Ci&$fer*xy/vy*- 

miLV)Vin&^9 9 - xvt-~toK.mrRv &vc*> 

*>-j. ii«J«^- A-OglKltt. * b K o * h v * -*-it 

te? (DHPH) . * 5 1 + - *iH£* (Tic) 

IBUf3iiB<2 7 *<#* ft*. -?©^ -*-ite*ttHISifctt 



HfcSft*. ^Ufe»taa»tttit^T»^J!iD»Stft'z?o*oW5ltt^K: 
«t9PI$r & ^ 4. ■» - * - £ k x^ffi aSi«r*itSIffIil{£^e 

ft. — ^ . >jyR^>^. SUM UIUI'^ t"Hl"-^i 

r 7 X H» ^ > '/ — * O A a. $ *> a V # « ft 

e«&C?flltt. XttflS* © o -< V X 7 ft sf** * a* 

issiy y ^ * Attar »a*n^^ 

Scopes. R. O Protaln P ar 1 f t ca 1 1 on , Spr J nj«r - Ver I s ( . N.Y.(l9B2) 

co^y^T-f-Kttcfttc^^rfeJRtc. X«ftKtita6«o7 vt 

leBunelonical rieUocls 1 RrfjfiD«. lefkowlla and PerniaWs 
Acadeaic Press. New York, K. 7.(1979 &C/1981) . 



etiftffi^.scDi&so/,: xt- F-re^ttiSftc-ot* 
SBDtittTcs&ir^Fa^ftsKJa. Wiitfco4. u-zutr^ 
«t -mfovtm. U4z-r* ftr/smsc^jaiott^ < © 

*©ffll©tftlJKfc:*gS-£-ttT J; ^ (Wit Pgndaaeotat l»a D odo»vK 
» 2 H.e. Paul Raven Preta : New Vork r H¥ * J» B5 CD C £ 

* C «i: T*!8ttlStciaAft* ) . ^ v /ux Sa^fflioai©^: 

0fflss$ftfc«8i&J:-c%^$ft« fitjs, w^. 

TJ;i> ( A tf Virelo«v a Z B.W. P ie ) i h IS (1 990) . Ra veo 
Pras* : N. M York. Ny^jJ^OCi j §|fflr*C£T?*W»»K:ffi 

Aft*) . -aTo^-xtcus^T. ®-x h - ns^ma^tt- 

A»<C*!4ia*. 0.4 ^©Affl*. 0.3 

tt^jff^^s js^. rft^cotirttsjttflfffico^jinoaattffitc^^ 

SRlS^^tc^^s ftT^*«|h^H, tfpHWfiffl&tfttaiflU 
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^»©*T©-«#»tttft&©«Ktt*ijo.OlKiUT, i&Htt&x < 
<fct>tfj<Li %©«<***. &««%«£©£ < ztx&Kx*. < , 
i^T*nttit:a«c§ft, Ififlt^^ SHi Its Stftifctt*© 
tt£©II**ciSl;TigK;*n*?ft*->. 

fl»©fc»ofta««tatfi«jtt25o«i ©»m*j y#~r3«ar/ic»f.© 

WS©fc» ©&IB©7Jtett£fcl-C ft 4*>X«a»#t3W&^T!*^. 

PhOfecen tical Se i ar>ca S 1 5 J3? , Hack Publishing Coipany, Eaalon 
Pennaylvenie(1980)£tf L, < K« S T ^ S . 

*&#©=ffiftJ*tttt{*£B?m©fcaK<*tS$£»L^ *LT«ffl 

W£ Ht* *> (Wxii'Utffl ©fcffi*' D 7 - i) y% | |H fit* 

* ^ 6 Aft < mt±m:kt smmic* *) , & x ram u ^^t*»a 
atf*©*caw* a* r «?i**j*rai!>mft j ism*, conne 




^^¥7-501698 (8) 
«i^ru*^^ L**ott*s >j no.oi-ftxoo>i ©-«#» 

ti « A3 $ n * ♦ 

-<*<:«fftU^ ^a-«Ktt!i4SD0.l -100.* . «C£ 

8ttfiK«j<o~igxtt a®© *a at e pp k «fc 9 ii tf n a b * 

L"</l'&tf/>r*-yiC«fc-,T£fc£*l.-5*. £T©ttfctC*^T, 

fca6 5ttB*Sfe> ;**#©* 5ft aftB k: + * *©*5fc9I©n si- 
te ffi f* * u* -f «-< a t*>&. 
*^w»tcffi»©-{fi^a^0i^«^»i&^w>-^>'^a^© 

( Ha»i<rl tni h (1968) J. E*p. Red. 128 ; 1461) XttH^7*f 
^ A/ * •> ^ - -fcf (flilateinthCuello CI 983) Ha tore 305 : 537) £ 

iJsar^ocWfflrfiuitTgi. c ©&tfjttBtfx tr ^ 

^LT|B?ft7U\ Xtt*91tg&k:!B«©o-f •> y ^ * — * 
tC, fi-? Fab' -Jun C 3 & * tl X ft 3 5 K -j S . ft * * £ J* fc 

»* «c*i titan * ^ ^ y^a^fe^tcwr ^mrata^sJttKiifc 



( PseudoBonas aeruginosa) ft 9 $ i> v Foa o -f > )/ y — iw IB 
Fab' -J™ iC jg t$ -{* L *!> T . *K**«fcUT#lJffl 

^-©*i£fc:JywSilM©-fiB^attiS*«:»-5ftjffl©fc46©* v 

h>«»ltj;^. *a§!i©a0©*fiiai*jttasttf 

«»l©lff*<i:-Wtcm^$n-5 *. ? -<^4> L < ttfcfctC =t v V * 

y-hiftti^, xtt3yy*y- ^*it^«t>; © -fs^a 
tici»tt*v ^©*•c. nsjn* WAtfM/^, v ^fist«s ^aa 
$£JW, 7iS14^ «^.Wfifliy»7/u7' 5 y®. 

fi.cf^a©fBM©fc26©f±w»i«t#t fttk»*. -ja^w*t%» 

tt«t«acta^ci-c^<£ < t <>*j 0.001 a ft ^©tsa*fc:*^T# 

Sf4«l«JWX«:K0W*^*-ti'*C<b^ma^n. z©«^. *© 

K^«ttais«>^*©^i -99ma%«c^^t^?£u 6 r v * 

ttttftfflfl^K U^'^fl'Kaxi;* >r - h $ tlX is *) . * L/txK0 

Wttlfirt £ s © us £ s n * . 
T«a©WttPBS-Ctt«<W^©/i©«:t5m-r*. 

Fos ft^Jan © o ^ i/ V V y K-JIS K Mr * ifift? 4 M * C 
4«©Hffi£-Ja*'J ^^i? K^ffll»T^fiKt.^ (^^^380 8 

MA£jft£S. Applied Blosysteas. Foster City, Cfl) . 



f£^* YontFrled (Yon t Fried (1989) Wacl. flcld. 8ea, 17 ; 4849) 
^^^i£^t>ttT^5#ij/^ --fe-a«Sfi5<PCR) fSalki 
(19B8) Science 229, : 487) « ft ^ T v •> * IgC2aififc^ O I ) © 

c„2x?vy©»-3 k ytz&VSftizak&Z-tktz. ft&tiz pgr 

4^«3tt 911 bp© Xhol - SeLI 75^>'/^t^ C,l 

y ^ © — 69 . Cn I : K'fyhDx, t^-^ (h) x ^ y y , H : 
c w 2 y r d y Rcf c, 2 / -^ » x— x v y ihoifflta 

c,Ii?v y l*J©3FJ£!©*]E8ffiHft?*> s*<^ SaLIgp^lt PCS* 
C y -K?J©*«K fttaS fc ©-c ft $ . t •> ^. IgG2«atic 

^ © 3 / — KE?J*^C 162bp© SaL I - B a «fJ I 7 y ? / y Y 

6 PCRtz**)ftt)±\ftz. z ©E?iJtt c„3 x* v y©»jha K y 
© r <• 3 ' t & * »j . * l x 4c 'j 7 r" - •> f t * * « r * . Ju» 

&r> FoafllSSfft©^ © . Jtho I - SaL I &Cf Sal I - Baafl I 7 7 
^/yh^^^StCV^^ fi«^a-<^^-© Jihol ^fiaaH I »{1 
t©(3J^»AU. C»2&c^ c«3x^y^« c »2/'>*y/<-^* 
^tC35»Lfc (BI2) . aK7-.*-i LTS5«K«^fc Ko* u 
- h 'J ^ ^ 9 --t'Ulte^ (»dh/r) (Siaonaen (b Lev i oaon (1983) Proc. 
Wall. Jtcad. Sci USA 50 : 2495) . t h>ifn^fl/X 
(hCNV)±gfl>l# iJJMr o ^-^-&cFfc^M^©A:«>©xy/N^^ 
-CBoshart^ ( 1 985 ) £eii 4 1 : 521) . 36 tC t a IiS2a£*tt| 

TacStKillte^ (Queen(l989) Proc. Watt. Acad. Sci. 
USA fifi : 10029) 4 *f Xba t 7^/> V Juoi^y/*-* 
9 - <b XbalBBii (E32) KffALTr?^^ KpT«C-J«n 
^-fcA^-m* 145-2CllSttiafc* ©V„ ifl 
fc^* ForV v/<-tt^^^-®'PC»Al/Tr5^S Kpl45- 



2dl-Poa ettfca©**.. hCNV f o * - ^ x y 

£t,~aB©-***--*8j^fc. C4X&©-***— ©-J 

fc^f (Mul 1 ifan&Beri C 1 981 > Proc. Had. Acad. Set, usa 

hr : 2072) „ * L-tUl^lit ^0-74 ^B*;* r 7 > X 7 * 7 
--tf(hyg) ate^£^tf (Bloehlingar j; D 1 gge 1 maan (1984) Wot. 
Ca|t, B>ol f 4 : 2929) „ £ *L * © -5 * * - « * © # fe K 4 *4 
®® 7 '^^l- *>4>til38L/t. Xba r gm^ffiTac 145-2C11 
© V t itfe*-? 7 X h PCR Cjl^ftJllL/c, ft -Tac © 
Vl itfc?* gpt#*T~c* * - ©4"C. 145-2CU© ? L if 

pTAC-K&tf P14S.2CJ1-K * f> * £ \f fc , 

K7y^7 A ^-> B y » ^yX7*Oi X tt Gene Buaer & 
M<Blo-Rad. Rlcbaond. CA)«ffi^«, 13 ifi # © ft ft ft c ft •> 360V 
&£f 2S* PD«*T © xu£he#u— i/^xJCi*, h 7 X * 7 * 

4Tfi)H^7^-> 9 yttt; X (PBS) ©*T!20// i 
©&7*7*3 K DM* &CM0 T Sp2/0«Jfe (ATCC CRL 158l)«fflt* 

tfr^-hOt^TT-u-^^, 48hrfc s & K l& ifc * & ffl L * : 
OBEN+IOKOtf (FCS) + TK©V7*l.*> : BTi& 1£ M Jfe ff) (SI f.a . 

St, tool a, no) il 200 u 8 /al© + * y + y t I ft 8 5 3 7 * 

^-A'B) Xtt 500// g/alCfc^a^-f y y (Bcehrioger Hannhei* 
Biochei icaia, Indians po I is, 1(0 . O A* d< £ # ft 3 O ~ — T 
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*ffll'« BLISAk: J; 5 *mtfti*©#?E&tf *K-o^T7 ytUfc. 
Z_p_ = j«Ld *• > LiL=. . 2.5xio« © Hui-102 to Si « 100* 1 

© PBS*©** * & «flt© At -Tac % ffi-Tac - Jun Xttnffifcatt 
F <ab' - V y 4 t 73Q5M Z+A^-Hfc, *Ktttt 

* PBSO^-Cftl^, 50n«©PITC3 Kt5 y r "* * * * 

?J<— (Psndex, tfundelelo, 1 L> £ & L % 2S // I © PBS © »fc Ul R U » 

%©/N*7*«'i*7^r't KTBSSL. * IT PACScaa (Beeton 
Dickinson. Mountain View, CA) IZ «fc *) ft L . Iff - CD 3 X « * 
©fc**©BL4 »K^©«f^*ig»C^»L-^. ^«WRf4F (ab' 

#a«©a»ft»*«ffl la. 

(Zyaad, South San PrancUco, CA)tIiiL, -tLTtt^-^ ^ /< ^ S 

« 0.2M©^ v > v-bcl. pH2.i-rwa£-*fc. f9tBUA:S^« h 

'J X^--^?4ifabs PSSKtfLTiS&f Ufc. -©XtttC* 

V^Ts eF7^7,; h ^**©«etSi(E«lOarf© HBSaffitt© 
1 : 4 xnKtZ C i C J; -,T P B5.2 k:^^*. *l^T?PPLCS5 
(Pbaraactj L8B Bfo technology, Piicatanay, 9 J ) ±T©^0©fe 
»iC BAKBBBOlfND ABv ^7 A (J.T. Baker, PbJIlabarg, HJ ) K fi 
^ XX ^ 0 ~0.25M © (NR4)iS0 4 ©tfU£^jE?f8 
iiJ^Hi-. *UTF (ab' - * y/^5t ELISAXttJkE 

© 7 a-^-f b j> h >J - I, ft. 4 y\? V aHfej&$Hfo 

^ffiftBttF (ab' - y tfefttfttC ii»A 7 J.^07 f/7 
7/-C,tDI»SJLfc, 7KIi»>jiOP (ab' -£?y^-)»ia** 
J:EC7n-^^ ^y h «| — C «fe* >) I? ffi L fc . »»«^/A^a 



7>K**y 4 * ©aj££ 2B0na-C©ftiRK J; Iag/al*« 1.4© 

■f yfc' KQT©-«^SttF (ab' -yJy/V-) ©Efift 
E - Tac -Jun £ tft - CD 3 - Foa ©**-*<<s« PBS©t|jT2- 
/^^rrX^-ZUTS y-C3TC T 1 ^ra*WtTil7C LTs Pab' 

^tta« (50«H© h V X -HCL, pR8.5s laMOEDTAs 500 i/M©a 
7C^^^^*ac; 500 // MfiMfc^/l/* v) IC«LT 4 *C-C48br 
iSWC. *LT*©tt«ni*aWK: J: ♦) PBSCROfc. 

7ni7^j>~aift{:Aoia8aag77-fe^ dkbn + iox© 

PCS + 4//g/»l©ny* T '-'<'J yA©*-^^^^^!!^^*^* 
Ufc. 3 * © <afife*D«BK+ I0%© PCS* 10U/al ©lfi»IL- 

2 (Aagen, Thousand Oaks. CA) © 4» ? I : 2 K 13 % ft L . X 
7.*.**^«BAa£4BaKlsIiKL. iUt«8SS»«7 v*^C*^ 
TSl'fc* «^<Bfft*. HuT-102 JS93& 100//C1© Na."Cr0. 
(Aaersbaa. Chicago. IL) 100// J © OHEH © * T 37 *C T 1 h -f 

/*^-Ft*cic < t,t«ai^, *©»te*ttffl^*c:DHEH 

»'Cr-jatB7v-feWCj:oTiBJ£Lyi. # * * /Hi 50 a I CO PBS4> 
©~W^»fe F (ab' - V v /<-) 50// I © OHBHcf' © 10* ©»«Cr 
-v^fril Hut- 102Wga. ACXDMBn^OSO// I ©X7*^^-«B 
Ha*Siy A*T.ft . 4- * ;u#©te#*U: 200 //l cUfc. *©»» 

ft^^^iiU^^ffi^lfJt, HuT~ 102^1 m& «{>© ,r Cr©ftliit:o 

^T7y-fe>f Ufc. teffiiMSrv-t'ficjB^iltttlt©^-*^^ 

|-05*?»ttF (ab' -?y/*-) « C <fc ») St ttl * H Jt If 

»«. 31 < % f (ab' ->-yK-),*flD^rtcjB:aj$nfcifWft) / 



{0.1 %© SDSICJ: F (ab' - i; 7 *< 

-),*ABxr«ctttis$n^lt«Httl yioo tLTStXU/!. 
*7 v * -( « ^T© *«HSa83£TftS$ 4t. *L-C*©¥ 

EPttST-o y h L/c. 

Pab' - a < * y >' 2 /N'-^tte^©«Sft h * > Aty^ ^ , y. 
ft* tt. J 0n X« Foso ^ > y >- v /<-K?!l4 v ^ A IiG2aiHfi 

?-© c m 2 x i> v yam -3 v y (01) tciStt^*/ca6tc pch& 
■r. ^©a^^^y/vjjra^fiafec^^rj;*)*^*^©^^*^ 

-frfc. *©ilte?«^«s€> ««^«©/^«)K * *tT^ 

^-©4>t:nSMic|f ALfc (1312) . flra©Cl#ti:^^ 
T© V„ 'Alx?£ ^ 5r/w « *<9 9 - OXbal mfa CD tplCHXT 

3*. aBHA|£^«jU C tLtl «fc 0#7"7 S K'J;© CUV/D*-^- 
*^DHttU. tlx v M , Ci, ty^jStcf Ci2/a^yyfv 

J«n%^7*7A3 K©££. S^ttv^^tt- tacfit*© ?. xt 
*LT PoaT7A5 K © «*» C . 145-2CIlCt<* 
© V* itfc^fcflALfc. fit- Tacfrt*^ t ML -2 U-tTiP- 
(IL-2B) © p55fflC|S&"f A (Ucblya.a%» (1981) J. laajonol. 
12S_: 1393) ; *© Bfl 9 a-^iiT^i 

(Queen h ( 1989 ) Proc. Hati. Acad. Sci . USA g£ 1 10029). 145 
-2Cll}jt*tt^ •? XCD3ffl^^©E««K»r^ (Loo ^ N (|987) 
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